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(57)Abstract* 

PROBLEM TO BE SOLVED: To suppress degradation in the optical 
property of the optical member of an exposure caused by scattered 
particles, even if scattered particles occur from a light source for 
exposure. 

SOLUTION: A laser beam, emitted from a high-output laser light source 
LD, is condensed with a condensing lens CL. Xenon gas (Xe) or the like 
as the target is ejected to the condensing point by a nozzle NZL, so as to 
generate (extreme ultraviolet) EUV ray EL, and it is condensed with a 
condensing mirror CM. A permeable filter 18, having specified 
permeability to EUV ray EL, is arranged in advance on the light path 
between the condensing mirror CM and a return mirror 17, thus the 
permeable filter 1 8 absorbs scattered particles. The EUV ray EL, having 
permeated the permeable filter 18, is deflected with the return mirror 17, 
and the distribution of illuminance is equalized with an FEM2, and it is 
condensed with a condenser mirror CDM, and exposure is performed, 
using this exposure beam. 
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LTBrJtOjtWfrfctfU EUV3tc03tfi8±^cO-r7*»J 

•5. Px?/l'2£«m-&^x?^7.-f-> ; 3(2. 01 
TiiH^Bg^ ixT v •>£ a>\ ggg&f i x YflSKiB ~> X 

±tcx^-[6j, Y^r[6]co2»:7c^rr6]{33go^^$ix^3^ 

#J W •?> £ tz £ o T U x 7 X- S"' 3 co 6 &7c3j|fi] 
cO{£a&t/g§$$W**fT hfi hlo izffi&L ZtiX^Z. 
IP*>, Uf^;t-xf-y'3li, 7 ^-j.x- 
oTY^fatCfifrJET.ho-? (PUtfl OOmmgJKJil 



x-i"'3«:, ^^r^xj.x-^CJ:-,TZ^[fi]Sl/X 
ZtlX^Z. 

[0 0 34 1 £tl. t/f^/Uf-y'SW. V^-7)V2. 
Sr U^-yjUK-xizMft] LX®mU.ft-t& l/f?W^ 

dvl^Ji. »mx-v-y?2eT^x?^2£&^-r!>. ; 
*Ui, EUV^ELS-fSftt'-Afc l/Cffit*4*:tf>tc, 

mmxyx^y^-v-yxm. ^«S2oo~3 

0 0nmgJK<0i««^3t (DUV3te) SrS^b'-At-r 
[0035] l/f^/l'^^Uf^Mflfcll 
ag-fe >x(c J: -5 X V f - 2 coaS^'iEfiltcaaS$ 

[0036] 4fc, ^^-^;^x->-*3CO-Y*te]ffl!lO 

Ux^;px-f-^'3<o-x^r[&ni<o^ffltt^ffi 

jdx*%$^. ^mmvmztt-$-hW3tmim\SLZi\ 
m^'-^mt-r^=F»9i^y-7-Mzx->xu^-yji- . 

Xx-^'3cOXY^®rtc7){iaS.tX!l]|Ki ( 3-4 5^ 

4. d^if-^. f^3t¥^2 0 0coffl!Iffi^tt^ix^# 
Wmi 9*Ctt»S<t4S!lSEt*-AR I FYRtl/f^ 
Xx->-'3<50Sfltffi^ffi^$iXi>S!l^b'-AR I FYM 
i:CJ:oT, «U^3t^^2 0 0«OffiaSr^tLTUx 

>-^«) **Uil!S<i*. H*fc:ai!^*2 0 0Offl{l 

zmmt Lx\s^?)v*T-i;3<vxmMft.v : mkn 

(ZttBOcoiUtei (3— f y^M) fcYttHJOcoisiK 

coz^-ftijco&a (7*-^x&a) st/«^*<i. x'j 
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[0037] \s^-?)V2cr>fm W—ym Cti, e 

UV*EL*R«"*-&RStil**»jSS*lTV%4. ZOK 

X'foh. E U V^E L<7)M«i.tf*!) 1 3 n ratftl, 
tT^rUyry (Mo) fc$of 
(ISi) fc££Sl3WISl*;fc£JBJB£ttffl'*-4£fc 
T\ 7 0%fS£<OR&t*&**§S>iT.S. EUVftE 
L*)»5jW»1 1 nmtii^li, %<T>Kfft1&b L 
T^e U /f> (Mo) k<'JiJi>A(Be) k £3cStc 

am $ ^teffi-r* i k tfx-z h . zcofcttm 

«»i3^«tci 0©iDyi*^S:^^Toi>. -Infill, 

[0 0 38] V+9)V2\i, ffi«LfcJ:3W««fflfc 

5fi#7.x, ^tfvX. ^7?7n. ^-'ja^xyN 
Uf-7J\s*)l>ycr>mttb |sJ — <7)*W$r V^-9)V2 OMtt 

^(caasss*^ 1 4 a>\ mmmm-x-htiiz pi— * 

^3) #»&»$rok^'3*|jSi#*4. i^fcffi^-Ts H3: 
9iV2b\s^9)V*)V7t<r)mtbLXm\^X\Z. Pit 

£fflv^k, \s^7)V2<nmx'\$¥mfa ; f'U x<om 
mx'&mzti&^?-vffimmw.^i;* h^ms, 
x-y^y?i&Bmco7-a*xmwgtfz<7)££&mx'Z 

[00 39] 01(C±5V>T^a^T-S>.g>*^ 1^ 

?^2<7>T77 (EUV^EL^AStfB) fc{i»Tlte*7*7 



[ 0 0 4 0 ] X >J y h#foL R»R<^JKR«£«S&* 
Stated 2 0 OlcttLTU^ftTWCi, 

*&tsw o mtWiffit Lx<7>mt>mmiz x o tigs™ 

E U VftE L#BB*t3 Kh >ls2±<nnm#<Vffl% 

mmmmzm^ixtzT^ -ixyv-?-? <r>^^ 
tswmm*mfe?hm2xy -y httt-t h. mtm 

ZXolZtyOWit. UT7>U2CDi>LW.^t>1t (75^^ 
> h ) imcte, U y hWLZ , E U V3tE L*^±ie 

[0 04 1 ] nJtt^y^'f P]-l^^i7^P>IC«J 

mfi^ ^ - y ( x<2/ 9 - ^iii^i-ogfrft ) 

3&«BSW««rtK:*4 n.402-Kit-rS^y>W t COT, 0r 

mtmmLx^co^m^r^-i y WYijfo<rmmtfM 

<n^b^i&^lxXfrt>\s^7)V2 tmt X o (c^^ 
[0042] mz. *CTOf5^3te^ 200 iz^xm 

mtmttt. t^3fe^2oo«±. Rff^*-? (s 

?xy\l0(=*t*4»iH&«il/4«-C*4. «o 

•c. ui-?)i'2iz£-oxmizix. \s+?)V2\,zmrix 

fzJ^-ytfmZiZttEU VftE Lit. J5J^^^2 0 
05-^L-TUf-^;U2 OHaWfWSrtW ^ - >" ^ 4 4h0 
1 KUfrM,fc«*«7xyM 0±tc^^-2.„ 
[004 3] a»3K^*2 00«. Uf-^7P2-CR«$ 
^EUV^EL$r)lI<y^Str-l»mi $7-6, ^2S 
7-7, 35355-8, ^4$7-9O^4«:£0$7 

- (KStTfr**^) k, <rft^><7) 5 5-6-9 

4Mi»i4 t*»4>»«$*i-rv^. ^1 $7-6Sl^m 

4 $ 7 - 9 OS*fffi{iDflcO^^®»«2r* t , ^ 2 $ 7 

- 7 OKItffiJi^M-C'S) 0,1357-8 ORItMtiO 
<?MRffl»«i:«:oTV^6. d«0l3 $7-8<7)Rltffl<0 

-T^^k^'MiLv^ ^-S7-c7)*H{iffiK5g7y7X* 

s^»s#«t-$)ot, mwizms*?)i'2tmm<v2m 
mm^-^mzmiAtz^mmzx r> e u v^e L{c*t 
-r ^ sit m im&L $ ^ t \ . 
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[0044] mi $y-6X'%MZtl*:lt 

( Kit a )^2?7-7 tjijjST*^ & «t a iz . m 

5- 9 TE»**tfc*a ft >x/\ i o taarc* s ± a 

31 1 5 7 - 6 0*WBIi#5fcWiii"C * 4 J: 3 KlflJ 9 
[004 5] EUV5KEL?rfflUTS^Sr^Td^{; 

wi2 o otfWfrtvz^hmmhnQX'hh 

5 - 6 - 9 iiSfg 5 7 - 6 — 9 * ftftff & MS 1 4 CO 

mm i tz #aw<ti . ^m^^mms^x^m t <omx 

£LT ^Sl^flfSi I/O > 4 . 
[0046] ZCOfzfr. *«<OiS»3fc**2 0 O-Ctt. 
E U V^E LO^ttlC J: •} 5 7— 6~9 {3?fcX*;Mr# 

-s-t^Tt, -«iaKtauesi«ES<tfc«t«i4i:<o 

mxt - b'U 7 H PlZ J: 9 J*2SSft#fif*rfiT . S 7- 

6- 9<7)iaK^'-^as^«t^$^Tv^„ zcvmsiz 

7. 9*{cowc<i, -e^*Sffl!lO^T' : 5:<*ffiiB!l (K 
>f TH P#m$9tttt^ii0^4Jt#>, SBBd!l<7)^-^^ai 
4. &i>, JR3S5-8^WiifflH , »l S5-6^ffl 

womsi 4<r>nwimzmLx^h. ^hho 

[0 04 7] mz, »7X/M OJi-yX/YXr— >-'l 1± 
K«S£ft0^4. ^XAXf-y'l Ki, XYWC 

2»5t'J-TT^f-j.x-^ 1 6lz£r>XP£±3iftZix 
iW^faX-^ 1 6 ^Uf-y'l 
l»JKmCRtt&*ifc*A®Ei:, <yxyN<-7. l 5± 
fcrx*i6], Y^-(6]c7)2^7nSrf6]^3fi03S^?^3-f^ 
£*>£>fi§j£$*rCfc9, ^xvNX-f-^l m, £cr>7 
7+*.3-—5> 1 6(cioTX:frfr&l/Y:frfa(cj9r5£xh- 
D — 9 (0i|^{f3OO-4OOnimgJK) T-iEf6$n§ 

l 6(;ioTZ*r6isyxYffi^«-r4M^*Te]^t^ 



[0048] >7XyNXT— l«±®(CJi, IMtf-v 
•y^^<7)^:|a^tf0^xyNrh^^'®a$il, •TO'/X 
/N^U^ioT^xyM O-hmmU^ixX^h. t 
tz. HlTlieKHNfrSft/O****, 

ln+YjjfomcomRizte&mMJ-tfmti. *swt* 
Km-&RmmmtfLZ±ix\.^h . iac, ^xy^^ 

aWBjftSiVO^. £1/0 ^ii^ORWaSWHSgt*- 
I200^1ttU'/x;uf-yl lOXY^ffirt 

o-y^fi) anEiifcSBj&Sivo^. 
[0049]-*, suottm 4*mmb-t&^^ 

^CSU^-rS!Slt5t^ 1 2 1 , ^0«mffi*^^7t 
liOmy -y h**W*S*U Htt«S*l^«<0« 
ftLi^it^S fi-f- 5- S^fet^ 1 3 

^|»AF-fe>-Hf 1 2, 1 3tCi-5Tfta!l$<XTV^„ Z 
(DAF-tyfi: LTtt, Pi^.tf«p^F6-2 8 34 0 3 

3^*4. AF-bVtl 2, 1 3tiHfm 4 i:— 
®S$n4C:t^*g-C'*4. AF-byfl 2, 1 3co 

x-? 1 6 5r^CLT'yXyN^.7 i -> :: l 1, IB*>>>xai 
0O7 *-*Xfi[gSt/^«^fflIE?ix4 . 
[005 0] "yxyNX^-^'l \ cr>±m<r>— 

izn^ >v2<,zffimZixrz^?—viFTy^j\ \ oco 
mw±.t,zi£&Zti&&.W.t , 7?>f^yh-fe>tALG 

* ) con-aa^ * ft a e u v ytmco^wnMi^mmm 
FM&mft>tix^&. z^mm^fm^FMii. m 

[0051 ] «!C0ffiHI«ltaMB«FMtf5±ffi(Ctt, PRQ 
i: LTC07.U y h^^^flTTUi.., CKOXU y h{±. 
^xyNXir-^'l lco±WcEIS$ix^0r^$^* 

-y^^fL^tOT'ft-l.. -eox >j y h<50K®{m<y)»/x 

^200^^-lt ±**^^ra «n-aygp« FMCEUV 
l 3&»at3C»**flttci!iai t . z (DrnftmLmnw euv 
=Fi,zx->x^L. znftem&izmtti&tiim^izg. 
1 1 ±x-(o^m&s ^m-^z^h z. 1 3?tfX'£ & . 

IR^fcX'J -y h*MUtiv\ 
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[ o o 5 2 ] mz. ^mton^Mmzi hrnim^ (-t 
tivYv^^) \m<nmftjLn<?>mmz^xwR'? 

mmzz.*)\si-7 )V2.t>mmzti. 

g >iz$>& u^? ivx^-issni/^-? iv-fcivyizym 

t-^*i itcn^WK^^'^mLmmz&^x. 

EU V3tE Lfctt IX^M^bh^isX htm^tltz 

[0 0 5 3] ifcfc. «7X;\;*t— ;y*l l^X^M OCO 
&is3 ••/ hmmztt&Ztltt^TU *yh-?-7 

£7)rt<o^46^i6/i-»f >y°ivn-m t & o -c \- > & »?xy nt ^ 

HBB36 1-4442 9^fglcM*$ili»«/jN2^a^ 
fWt^^tf^W^^rfflv^T^xyM 0±co^TtfO>- 

h^ffiSr r EGA (xyAy^h • r/u— • 7*54 
*yh) j fcofiO „ £>&o«:. ±Kct)>-3 -y M*i(73tt 
gfcD^xyNT^-r ^ V h-e-^«0{5^tt5x-^^fflv^ 

xmtimm^-e - 2 7 5 a 9 e-^&mzm^zti&m. 

/^2«ftS:ffJfflL/^^t^^W#aSrfflv^T'>xy^W±£0 

^•ccov- 3 ■■/ hm&pMnmmms&i' 3 -y vcomm* 
too 54] zoXoizlx. ry^^yhmm^T 

-tht. iiecTjEGAcO^ctO^S^g -y YWm. 
*>I.V><i±iat0^3 -y M*l^*EGAc0^m<t 

Xlzm^X . is 3 -y h^fg^^ft: ( X , 

Yxir-yy/) *twu z<oi%m$zitM,< l zfcixi<' 
it-^iAi o±ms 3 -y & 

[00 5 5] iiewuf-^/^ozfgt&Kj:^ tsu^tt 

iz. z<?>mwm0i£&£&^x . Bmt-t&mmm 

fz*§r&. Bfiiit5&®m<7>ffl&%%m&tf?f®&£Mz.X 

wzm-z. is&fgmzn&fe-t&fzfr. \si-7)V2zm 
m-humzm*). mf^** '^i-kz^^zwrnitz 



i:4->-Ovfc6. Ul-?fr2c?)TJ}<?>X0-y h&ZmW 
imiz E U Vft E L *W D *:f& , 

[00 56] EUV3fcEL£Sftt'-i>t LT* 

*>. iT^^^xyN 1 0±«0#^3 y h^t&D&Sflf 
fBtCftoT. AF*yf4, 5S.t^AF-fe>-9-l 2. 1 
3i^#th^XrA*>ii>(OftBffi?8£^x?L^>. •> 
XMX-f-i'' l i &m 1 ^ a >y hc976SHi»&ftS(;:ftB 
SWrt-*i:#ic. i^f-^^^-x'3Sr®£rai&{aBfc 
(aa^LT. -e^li-3 >y hcrj^t^S-fi 1 ^. z 
<V&&&t<iZWkL. U^-^;UX^—>'3ht7xyNX^- 

^'l i t<oaaat* { ta»*9 6 iR2 o ocojs^m^tctsj? 

i)mT-f& t . »>xy\xx-i; 11^2y 3 7 h<7)^ 
*^i&{aS^Kl$ -ti" S is 3 -y h O^^x -v b" y ^Ki^ 
SrtTa. *LT. -e<7)^2^3 -y F<7)^ll3t2r±ai: 
|3I«{cLTfifa. 

[00 57] V1-7)V7.7—~J3*m$m<fe 
Jrt«SUx;l^r 7 hO[6l±$rH4^<. Ily 3 7 
htS2y 3 y bi:C0^S7tO^|*]{i^tr6]#(C. HP 
*>^1 s^a -y hc7)®3te* { Y$ft±c7)-fi*^+{B!l<yO[6]#T' 
fli5il^^-{C«IB2 >-3 -y hOS5t«+ffl!l*^-fflSc7) 
^X^ir>fth. W*>-£3.X**>tffttotl?,. ZOJ: 
0l>ZLX^ is 3 y Yf&CDXy-sVy-Xmfttisz y ho 

^y^T'^xyM 0±O^Tc7)>-3 -y hfemzlsT-? 

£07xai o{c*w?,-Tic7)^axe^wri>. 

[0058] *miz i h b . S^t'-Ai: L-Cjfe^'5 
~2 0nmc7)raoEUV^EL5r^L-CV^^. » 
g£*f^2 0 0 i: LTO«Scc7)5 5- (^W^*^ ) 

m&xb. nmzwm:w->. mfmvv+ifiio 

0 nmtf^Ll 0 nxn<T>y V ■ TVY ■ X*<—Xf*? 
— V. h&^liWi&tfl 0 nm2:V">L5 5 nm<7MiLy 

4 - ><7)7£ttm%&wtf*imx'h h . 

[0059] a =5rS3t»#{C^LT . *WtfMB3t 

^ 1 0 0^<n\s-^7yX^%nfrh&&-thir7'V\,z 

£h^mt<n%Mm<n&T*wz.hzttfX'Zh. t 

tz. EUVftmcr>m&7 Ol'? 1 8i'?i>U-^-^^2{B 
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[00 6 0] tft. f-y-yhZamtZyXJl-NZL 

£. e u l iztt Lzm&mfi^ ^mn ( mfatmz 

mit 5 7 - C M^tff 0 ig L 5 ? - 1 7 3: Zco%Mmi l z& 

mt&ztiTmii-&Mmtt (rxu ) #^57- 

CM*Hfr9iEL$7-l ItcWzttmLXi*. -e<9rX 

Oil L 5 7-1 7^fc'T'R»f^'ffiSSKffi 

S&^iiMf&i:) cO\Bi%.t:mt>-tZttfX'Z. ¥3ttfc-f 

ft. j§ii7 -f 1 8co«fflB#S^S(f-f Ci: 1>Z'% 

[006 1] =Sri3. / 
X/PN Z L^tft 5 7-C M^ri;'liX^^rttlR^$ 

#ro>*. -e.r-e. -eox^ff^ft^ixs, euv 

EUV3fc<7)^$-3I-rJ:3(wL.Tt>J:^„ S^hJ 
* (*#TCI»f9iBLS9-17. 77^7-<S7-F 
EMI, FEM2 , 3yfytS5-CDM)<7)^< 

[0062] & ft . WJ*f5*W9B«"Cll***» 5 ~ 2 0 
nm, «rta»l 1 nm. XttgJl 3 nmCOEUVft*^ 

««-itt:l!l}£$*L*<><o-C«$r<, MilfM* { l 0 
0 n mW&\T<r>%%\Z-J±\Zft\^X^Wi:l>CH>X'h 

EUVftcr>itmm%%i3kt LXill 1. 5n 
m. 13. 4 nm%t'tf*at>tlX^&. fijfitii. 
-Offi«££:£1'8£ftft-£&ft#>(;:. M5 0nmM 
cOE U VTtt^TM t :5roTV^|. . 
[ 0 0 6 3 ] * ft. ±fecD**feO»«<0S!ftS!Sli:. M 

*m i o o j «>K»3t*5R2 o o command tmz. # 

±ff *l/C. ilE^i^KS^m^ft^x 

vm o#. s«ig, ^-yjanrfi, *>f^ yy 
xmmzmzztizxix. *m#m=?wyf/u 

[oo64]ic. ±M<7>mn<7>&mi7g£&mLX'ffi 
Mmm0>mmim~*?&R* : &mLtzi><?>x*hhtf. 



[0065] 

Lxmx.au— fry x^m^mm-rh^^^oiz 
*<wmfr hmmri-tfmL-t& mtx-b ^xi>. im. 

zttfx-zz. <wc, xmicomimwizxtitf. 
w<n®%-Km*mm-thc\ttfX'izh. 4ft. %<Dm& 
mix n i>j*f->Mi,z&m.ztix^h&Mmuz^ 

stuttrta&m&&i&<i-zzbtfx'* . s^a^ 

[0066] 4ft. ^cOTftS^W^-ytcoiatcS 

miz&m-zmsizte, *<7)m&mtv>mz<wst>^% 

ft 

[iai] *%Bj^*M^».«o-CTo^^s^*-r 

-^P^Bf®t LftffifB&«^HT'$>l». 
[02] Hl^raH^i 0 0^-r-^SrWO^v^ 
ft««HT'*>§. 

[ 12 3 ] 12 2 comW^ 1 0 0 cOffe<7)CT&^;-ri2T'S) 
h. 

[04] (a) liSlW77^f T-f 55-FEMlSr 
(b) (im2<^75^T-f S7-FEM2^ 
-tmX'foh* 

[05] 02^1<7)77^7>f$7-FEMUI 
2 07 5 'f T >f S 5 - F E M 2 1 SrS&frWfctfc*: tT* 
-f^«0T'*)l». 

1- -Sf0jgt5 5-. 2-Pf-^^. 3-^^-^;P7.x 
— S?. 4, 5-AF-tyf, 6 --^155-. 7-^2 
55-. 8-f3i7-. 9-i4S7-. 1 0-71 

11-^XAXf-^ 12, 1 3--AF-t>-H?\ 
14-m 1 5-7x;K-X. 17-*f0jgL5 5 

-. 1 8 ~m&? <t>uf, ioo-!HHjeR» 2oo-a 
x. NZL-yx/k cm- femi-s 

1C075^ r>f 59—, FEM2 --m2c077^T>f 5 

7—. cdm • -nyf/ts?- 
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